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* DETECTION OF VIRUSES BY AKOTJBCATION AND HYBRIDIZATION 
*»hu™retroviras^^ 

Virus {LAV or LAVAJ. and AlO^^todS. JuS^tlS^1^S t ^ m ' ^P^d apathy associated 
referred to as human ^^^S^^^'^^IT^ * eSB ^ «*en aflecuve* 

Wentfcal or closely mlatTv^f ST^J^ b °' at0 ! ^ ^ laboratories represent 

A sJrroan virus bote^o^c^D J^,^^^ ' ^^T^ helper T cells using theT4 a ntia e n) 
AIDS M human* is also S^tS ^J^^^ ^ ^ f y T plom5 *«**Mn*rJ!K 
Ona of** more ^gu^obSSS^^S^J^ 1^*13 Z* 95 ^ d**,. 
nature virion of subfamBy LentMrWae. Members of ttd^t^S m * ^resemblaftce to the 
vto» virus, and «^™WectJc<^ vW group hdute 

toniMruses tncftide virion morphology, kru^^^^ r T^^J^^ 3Stx ^ and 
ton. repteetton, and marked h^S^T^^ erosweactivrty. nudeotWe sequence, brain bcalfea- 

See ako WO 88AM834 published March Sr^ersfw S^^* Wec &~3 blood. 



***** delSgg^^^^^^^^^^^nB nudete a*, sequences to 
"»d to obtain primer SS^S ^ ^.SS^f" P^^mers are 
cornptemantary strands temptetes to synihesfe B adtfiBonaj 

whereby rtera probe ta ryb^^^^^^^I^^^? * also describes a technique 

A review a^TbyLendr/rt !K£^2fl2? ^. t ^ hnk,UB to 9"*** 
»^tl <S^^ the fieW of nuctefe add 

^rc»5. 1988«sdbs 0 fnetewlar^o^cf rt^SS^S^ 13 ' 198 ? ftndEP 17 *529 published 
EP patent PUbBcaiions 173.339 wrtSd ** Ck> " e ^ a to AIDS_ Furtf,^ 

^^fe^^WpStf^ WS^S** using a DNA pXLto 
?**5**f ^W^jb. defect the HTLVTJJ vJr^^^v^Tr^^; ^ dbt ^ * recombinant peptide 

-W^^^SSrLK to^^l^T^* V ^ P 3 ^^^ heparin rT^^ 
S^^^^-PS^ and to detect W«* e d^te v^wS^ Z^lt 

^KSSS rar ■** de,ec6,a w * »• presanoT^ "£ZL- „ . 

^n^^Z^T^^™'™^ nudeb ad* h , virus an5 

specific to the 

which process comprises: sequence & suspected of being contained In a sample. 

i^SK^rS^ an ol^nucteotkle primer tor each strand of the 
each primar ig synflis^d^K u .^ZL^^ nodeic ^ equarca an extension pfodixT^ 

<™nrti>n^ such that the exter^on r^ToS si^L^^ ^ 6e< ^ encft ^ ^'ected or 

p ^ OUCI synthesized from one pnmer, when it b separated from its 
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ofthespecifcnuc.eteaddae^o^^ 
Preferably the sequence fc ft, HIV (AIDS) art hepatitis 8 viruseL 

saquanca In the nucteio add aflmpto. Jn ona emboS^i^^l^l?^ ^ hybricfeed to *" «npBfed 

P^^v^^~2S^ ^ * ***~<* « ^ ft. 

need no, t be subjected t^orehandlSTS^S^^^t K^^^-Ef^ 
In artcjhar embodiment, the Invention here&^tZr»^u»l^l!L^ ^""^ b cultured, 
absence of a nudefc ^^qS^SbJ^^^ °* ""^"a far the pre^nca or 

eampte, which Wt comprise ,,ru3 M ""^w *«d sequence ta suspected of being contained b a 

such that an extension prochjct^maS ^J^Sl^t^ ^ EC *° nuctete «** *»qw«*e 
*.fe&^^^^^ 

a means for 

with venous therapeutic S to rS^Sf^^^ 3< ^ P-il-nis^S 

amplified products. ^ UNA fragment for a hyb«feat>on probe to be used m dot blots to Sect 

^^ttS^r^Sr w^^t^^ 1 ^ ^ M1 *W:D6. Which 
The resulting ck^r^^G^S ^obtained a seouence identical to the AIDS vfrui 

teftoureTxdano^ 

BtoPreferred viruses herein ™e MD^^Sb a rWrw ^ P^pa^ virus. Epstein-San- virus, 
ntST" to the HIV and hepatitis B vS&^i^^ 

vfruses that Wect woodcb^ groSq^S^T^'^l^^ B J™** wel a* related 
their associated variants are deatanated h^ been s^Pwed. The initial four HIVa and 

tap** Related vtrus^r3£^^^ 

■hepadnavtruses." The sequence to be and * K:k3 - *° designated herein as 

hepadnavlruses. Le. not reacTwtth HTLV?2 im5 12* Sf *?t. *> AIDS viruses or to 
r^hepadnaviruses, respect^ " 0ther nofrA,0S or not react with 

Celj.«>i7 0885, for lAV;and M^S^^^aW^^^^^ WeirwHobsen * 
consensus that these viruses are aTvsrbnts II ^hrS ^ ^ 458 ,1985) tor LAVA.There b a general 
apaete . U, they haveT^rST *"* ^ ,hfiy are ««^»«»y curved 4rTa 
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I»np»u> h h. presort „ .grt to po^reta** and.«» fcTSSfe 
PofrTOrtaUon to »^(gnfiaiit unite o> nucleic adds k tM vha Spedl^^im^Sw^r^f. 




have sufficient complementarity with the se<iuen*» )^t^ o^JT: P 1 ***™' Le ~ »*» Primers 

thereby torn, a tarrp^X^lS «TtteS^^ ^ to therewith and 

have exact con^n^S *!h*e SwL ™<***t. the prima*, 

anSTg S^rSS 2j!2Z? sub5tertW V consent 

most conserved among tte coding rejS b 9 !^- BeCaU5a ^ Is 
for detecting the sequence. ' u '^^ aa ^^ we ^ TS ^nomMi^xos^BctptUT)e^^probM 
Regions of tha viral genoma that do not encode proteins can abo b« il^i ^ 

R J^.^? ftiqUe3 UMd ^ thereafter detecting the product are described Ir, rf^i . ,' 

Bfataehnetooy supra and SaiW at al_ Science sunn u ^»T* OTO *f^?« J ««tBilBiSaikletal., 

W strand S t^K^S^!^^^/*^- 0rw P*™ b ^terr^ntaWCr^S 
nucleic ac^f^^S^^^ <+> ^ AnneaBng S?SmZ5!^ 

newly synthesized sequer^^I^Si^^^^ ^"'^ k^* 3 *^™*- Bacause these 
«^^andextenSS <" de ^»9- prtmer 

of the chain ruction «g™ ™ 'fi555hTSS2S^ ^region defined by the primer. Tt£ product 
specific primers employed "** ^ ten*" corresponding to the endsot the 

During thefira and ^«<SS e ^.^S^^ nr fS>J "* I S "1 b the mictefciS 

« ten,p, ate wiB pr°<^^^Z^^^^ « oBflonucteotide primer oSS 

Product of indefinite length which terminates wtth only one of 
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tWprtmere. These products, hereafter refer*! toas*tonqDredtiete.-wiir»e«« U rf,»«- r 

l». the *t>eunt present after any number of eydw YoUT^^St^^ 1" a Dnear fasWon : »»t 

The tang pnrfuc* thus product win act a^^'^^^^ Z^ZZT^ 
during subsequem cycles and wfl produco nx^IeT crfthn ^.1^ °B9oowdao«<3 e prtmer3 

W* also function as templates far ^^^S of ^^^T^!! Z} S ~ ] moloc ^ 
lh« « eteh reaction can to sustained S «2E£f^ £ ^/ 3 - •*! P-j. and 

to lha number of cyctes. U5ia,nea resitf In tha accu^ulatoon of [S] at an exponents rate mbtte 

^SSS^SJfSS^ other than .hose tended are not ^ 

^ 3 T T ^^^^^ b ^ Cted 
P-l y TTTrTTTTTTYYYYYYYYYYGGGQGGGQQQ ? 
„ Woptteto ©RgonucUotWe primers would bo- 
Pnmer 1: y GGGGGGGGqq & 
P ronar 2; 5' A AAAAAAAAA 3* 

triphosphates: «°V*>0 by DNA polymanwe m tha presenca of the four deoxyribonJ^wsSa 



7/7 



extends ^ ^ -6GSGGGGG66 Prlnwp'l 



3' s» * 



25 



o rtpfoal temp late strand- 
- JU ~ ^Ti J ..... ■ ■mYYYYYYYGGBQGG6GG GCT , yTm , rT ' 

PpW 2 AAAAAAAAAA — ^extends » 

5' 3' 

On denaturatlon of the two duplexes formed, the products are: 
3' 

5' 

....zZ22 2ZZ zz 2Z i 22ZZ TTTTTTTTTnYYYYYYyYY6GSGSGGGGG * ^ 

newly synthesized long product 1 



.„.Z22« 2Z2 z 2 z« 222AAAAA ^^ 
original tenplate strand* 

3' 

. . . •" z """zz«z 2 zTTTTTTnTTYYYYYYmY S GGGGGGGGGz Z zzzz 2 zzzz 22 ^z 2 5 " 
original tenplata strand' . .52lV£> 

5' 

A/ ^^ AX XXXXXXXXXCCCCCCCCCC 222 z 22 zz 22222Z z Z l " 
newly synthesized long product 2 
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poiymeftofen wffl cateJyzo the fottowing .reactions: 

W-r ^ ■ ' AAAAAAAAM— : ^ rtM(fs t „ ^ 

eXtendSf£ ~ : ~6GGSGGG6G6 5* Primer 1 

PrimerZ 5' AAAAAAAAM » 

3 . " -^extends 

extend, to tan*- 5 . M „ r , 

nowfy synthesized [S+| * 

tEtS "«ctofc add The amoum ofm^^LT Bneart V becaisa they 

efficiency at each cycle. ^ Specfes P^ent after n cycles, assS? IOdS 
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Number of Double Strands 
After 0 to n Cycles 



Cycle Hunber 
0 

r 

2 

3 

5 
10 
15 
20 

n 



Template 



Long 
Products 



Specific 
S&quencs [Sj 



1 


0 


2 


l 


3 


4 


5 


25 


10 


1013 


15 


32,752 


20 


1,048,555 


n 


(2"-n-l) 



of whfch i** doubte^randed D^^^T^^ „2f £ Uo ° ««yn*s' refer to bactorfelW^ 
_p* primes) hBf^n nay be so^^S^^j^f °^ 1 SeqUenCe - 
abusive or d«arrninaL. FteTX ^ ^ES^^ ^ * considered, but are 

the case of the aidq y*w»era ^ selected from conserved reafewe n#*h« . 

cssa of the hepatitis B JS^S ^ c^^^ ^glon Waa chose n for Si ^S^ffi 
compromfaa tha : B3 t For weam^ttvL - ^ sc ^ utnce3 <* viral genomes that would bT ^^S . 

80^8^ ( i m vSKS^tffSS ST* * £55X5;. 

l^o^^ 3 ^^ ^ add which ^ 

w dna polymerase referred to as the Ktanou* LJ™^rZ-—^P DO V | nem3e. prof ambry thai portion nf 

Any source of nuctek» £ w^S^ 8 ^ (such as a restriction endonudease dft^Sf 
ackto, provided ft cor^^ J^l 0 J km. can ba utifaed 

as tha startlrm m.m/i „ 

the virus to be detected. Thus 7h«^!5f^ con wnfcig the specific ftoclefc add sbou*^ ™ * * ^ 
wt** , DNA or Ana W^S^^S??^ 
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^^^ yb9 onIyafr ^ tion Of a larger moiecuto or can be present Initially M a cfiscrata molecule, so that 
tta specific sequence constituiaa the entire nudeic add. rt knot r^^LTt^^^ ^ S™r^I 
to present initmlfy in a pure farm, it may be a rninor fraction o7 aloSrrS^ SL^S^S^ 
^ncoc&g 9B ne contained In whote human DNA, T^r^^S^^S^^Sn 
^^S^S^T* ^ rr« y be the 

^L^J^y. p ~ duct "9 amounto of one specify nudeic acid Sequence but also for amrS« 
Tho mrtlaic acW(s) may be obtained from any source, for example, natural DNA or rua r™- 

■MM 

oSgonucteotWa prlrr^^Tr^^ed^^u^fJ^! k ^ vvn h »«Went detail so that two 

efficiency of tho dtoc^^^^^^S^X,!^ ^ nuc,e « sequence, and thus* the greater the 
sequence(s) of the fragment to be imoCf^ r^t^.^V 9 ^?! "ntormatfon regarding, terminal 

accomp«shBd using any suitable d^w^ t^^Jfzl^ ^ sttand separation «"» be 

word •SbLKS^^'S^^ 

temperatures rangfcg from about 80 tolSSe £r £2 JJ!£?JS' TVpteal neat der*turafJ6n may involve 
may also be frKkj^t^l^nf^ a-SI ^? ransh ? fro,n about 1 to 10 minutes, strand separation 

aitable for separating theTstnwd^^Je I^^rJS^" «■*»*■• DNA - Tha reaction conditions 
«»±Ouarrttatta»S d B «rtbed by Kuhn Hoftmar^Berftng, 

gp tlca.lfe^ ^ij 3 l ™ 1 are reviewed in C. Radding. Ar^R^ 

hybridize therewith toE^ttZS^^^^^'S 
When the compferr^ SSS^JSSS^ mtes ^«*anded moteeutes. 

cHctndy double or ainoje? S^lS^SS^^i separated, whether the nudeto add was 
additional nudeic add srj^TTte^rL^L^ ready to be used as a template for the synthesis of 
to templates to occur oS£ n a ESE, under conditions allowing rv^alzatwSBrs 

preferablyabout 8. Prete^^X^;.?.,^!'^ « » PH of Z-J most 
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improve the efficiency of tha process. * — » pnererred to 

healed to about 90-1 DO* C for ZfScS t^ioSJ" 3d ^ atB amoUrit8 ^d the resulting 

p-*** the scuoon Is afio^ t^^^ J™^^ 1 < minute*. Afte/tlS hS£ 

^ cooled mixture is added an a^Dr^S^^^J 3 P*^^ *» the primer hyMdtoSS^S 

for polymerization may also be aMed^n*rZ2 Z°Z2L ^ r condftions in the art. The mm! 
reaction may occur ro^t^r^^ a ^SJT^I 8 tf » fa "eat stable. This 
r» tonger function*, for e*-rrU^DNA ZS^L^^ <*°vb which th a agent for pc^eSK 
*J£*^*™ about Mo^^^^ff^n^^: ^ ^P^XgeS^ 

«ne proper manner to term the primer e^tT^ ^ combination of the nuctoowl In 

JBSSE fits' *~ ? — » ^^e. 

f the tarn* sequence to ^^ < ^^^ to P^sK^ 
n^teoWes end primers may be added If r^ M ™vfar £2l!3f" "B«* for polymerteatton. 

WW proceed along the single strands of the tamrJatTfc, riT? ™°l eaeh * *»» oBgonudeotide primers and 

Prima™ „ for ^ ^ th^S^4^° *° ^ c <* P^<« an, utfeed. ^Jo^Jth.' 

he*, b «np»oy»d wh!ch ^ l^^^Z^t^^^Z? * 8 <* datura W 

«n*ymes m any known manner or separating the 
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components of the reaction. 
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Another matted of detecttwUrate^A^ feciS ^ ted *■ »«9h leva] of tha aropUfledS™ Jl* 

On such probe method Uwo^tt^^^^^Lm reoton of tha AIDS genome^ 
No. 164.054 publish*! De<*n*or11 M9ffiT^iI^!^? technt ^ described In EP Pa^P^bficn,™ 
hyMdbed In solution toYtaS ofcJS^lSf^!'^ nucJal ° »cwTSnS*SS 



H 

.(CH 2 ) z -0.C(CH 2 ) x 03 y -CH 2 CH 2 - l i. 



VVheraYtsO NMnrMJHin - . 

attached to a psoralen moiety of tha formula: . and y is a nomber from 2 to 4. The spacer arm Is in turn 




0^0 



Th« psoralen moiety intercalate in^ a ^«_ „ . 

«t ai„ Bipchira Bte^^^y^ a "gapped arete" proba „« ^ rniirinfl r wu 
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«Ik T * mmar *™ *** probe utffizad tkT w»^LT , a pacKB ff«o mumcontalnar unit havtrv* 

any respect In the exa 
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30 



— ~~ — * ■ ^ ■ 

KM and ™ 3088, 323.328 ma W.^ZjES^??" T " k 

Ma.cnTA « v??^ °tit on a glass rod 



forfou; hours in a cJoseX? to J mI coventrated ammonium hyd^xto at^?^* 
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temperature \n a vacuum contri/uQGL 

TcM aCc ^ uots °< P^l^ oOgonudootWes were 
labeled vW» polynucleotide kinase and ?-**P-ATP. Tha labeled comoounds Wera eatfrnihJTh! 

•K* BE Jf fflC! ! th T J rnoteailar ^'SM- Base composition was determined by dtaestionof tta 
^ao^^ucleotide to nocteosides by usa of venom dlastorase and bacterial XiinVphSpSlS 
*nd sub^en^eparatlon and quantitation of the darfved nucteosidea u^Ing a revcrso ZaW^ 
cohjnu! and. 10% ^tonttrBe.lftbamnxwtium acetate a » pnasa hplc 

» IL Amplification Reaction 

One nricrogram of DMA from each at the eleven coded DNA samples from Dr Potesz was edcterf to-im„i~. 

^dQT^^ 5 v**™*™-™ of Primer SK02. and 150 rS^a^^S 

The resulting sotution was heated to 100».C for 10 minutes and allowed to cool to mom tom t»«, 

2 pi containing one unit of Wenow ft^STS IE cS^^SSSTSSlrfi 
Pf^^^^to proceed for two minutes* room temperature. wS^^SJS 
by heating at 85-C tor two minutes. The denaturatton. P^aTan^ng^*^^ 
rmnutea per step, and adding polymerase wen. repeated rfrwteen times. B,TOns,on * m Wenow > «■» 

W. ^thesto and Phosphorylation of Olflodeoxyribonodeotkte Probe 

A labeled DNA probe. SK03. of the sequence: 
^'AATCCTGGCCTGTTAGAAACATCAGAAQ-y, 

!^?? te3 ^ i* 5 * 1, ^ synthesized according to tha procedures described in Saetton I TS* r™s» 

(about 7200 d/mmole) in a 40 pi reaction volume cortamfca 70nAITria buffer f oH7 m 1 n oJu?^ 7^ V. 
25 mM EDTA and an aliquot removed for determination of specfifc actMty by TCAotkKml ite iSS 

specific activity was 2 O/mmoJe and the final concantnatlon was 20 pmole/mL TOI 100 

35 ^^S^""^ 1 ^ <* AmpEfifid Genomic DMA with Probe and BstKl 

^2^'vo2me%i^ aTh0 "^^^^^^^^roTAandlX^ 
wa^loa^ol^ 8 ?^^!^ °£ m ' cWorDform - ^ of the reaction mbcture (- ng genomic DNA) 

V. Discussion of Results 

Ib2j to b?«^^^ 9 D ^^^r^,^ ^ * ^ 368K wnlc* was later 
leukemia ^St^vlriTo^^^^ E StmS £ S^JSU 8 ?* " DNA «™ 

from (e)). '"^ R 326 0)340 = P 3 ^ with aggressh^eukernh (different 

samplTaTthe o^^SvfSinS^ st ™*^ formation, at 37' G also indk^ted trie HTLvHi 

EXAMPLE 2 • 

^ATCCCACTAGOAQAA-3' (SK24) 
55 ^-TTATGTCGAGAAtGOy (SK18) 
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gXAMPLEj 

•■ uc,eo,ktes 147 °- 1M8 * ™— * 



^M-13-Q^^^, l f^r fth Ajec No. 40Zia. «^rect sequent and was depo^^ 

^^GTCTTATGTCCAC^y S 
"»«*> primers, which were selected L «™«n«. 

BCAMPLE4 

~ iseventy-one coded samok>«_ t»w> nu* . 

JJg^ AG «WGMAT^ " * Bnd «^ Aa15£„S Sra *<* Example 1 orSKtr 

^pWIca^lSfa ISS" £t tel^f 00 <*fliS nucteotc** 15S5 lo ^ 
37'C. but otherwba aco^C^f^l 7 S* 18 carried out tn tha presa™»M w2 ™ J* HTLV "'- ^° 

-Ho has ^1 mSS^^: ^tte^^Z^T 1 *™ *"* (AAV) 

ana 8K2«K18 pnmarpafr, appeared , 0 detect JS^'jMftj' J &™r pairs. 
None of the naflattva control samnW.,, . - P^nwes than the SK01-SKQ2 primar 

•he assays herwLThe tart h^i!??? •» nna ^ cells, uninfected cefl lines «- wr» m» 

x > were negattve by SS^^t^ ^ «■"«• ^S^S !Zt^S^° 
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Coded blood samples from AIDS patients warn treated as follows by Dr. PoeiarRrst. they were centrihMed 
using low-speed cenWugatlon (about 3MCUgj to pellet aJI^ cefe thereby obtaining b^^s^IE 
^^SL^f 1 * roU3h a F «**-MyPaque density column and the leukocytes wore IS frSnto 

w. rtl^ ^ as ^*f^*f*^ usw^g the primer pairs SK17 and 8K19 described m Examples 2 and 4. respeetrvetv 

In?£SS2 * Wt " 9M * C ush9 °* P"* 6 *** Example 

^^^■^ K! ^l^ ment - ^"""PMeailon, the probes used, following the procedure of ExSSta 
2;^L !f S <03 J <rf Bam * )te » W »«nvle 2). Some of the amb^ous «mpL v^S 
aflajyzed us*g ^ p^er pairSK24 and SK18of Exampl 8 2 and tha probo SK^troom t«nper7 tt ^ 

w^wSfjSf 1 8XPOSUrc ^ h °* 1,131 DNAa Isolated from somo of the AIDS or ARC pat^ts 

/f=S!!lS^ i ^ lrt W ^!?!? ed ^ Prinwpatrs SK23and SK2B (described in Etampla 3). and probe SK19 
{Sample 2). The axportment was again repeated usJhq primer pairs SIC32 and SK33 hj^ tr^W^" 

IS y-ACCTGCCACCTCTAGTAG-a' (SK32) 

S'-GOCATATTCCTGGACTACAG-a' (SK33) 

and using the probe SK34 of the sequence: 

5|-TAGTAGCCAGCTaTGATAAATGrrCAQCTAAAAGGAGAAGC{Xr (SK34) 
ir«restnctfon enzyma PvuU was used to doava the restriction site of SK34 

EXAMPLE 6 

"r^ desired sequences to be amf>BRed were 
SSS^^aSS?" 098698 * » human hepatite B^Tt^S^SeS 

"The sequences to be empGned. the primers, and the probes were Identified by the dot matrix oroomm i» 
described above, wherein the sequence window selected was at least 20 ta»p5» to^£1hT»£ 

homology ware located after pairwfee comparisons of the sequanoed viral genomes ^dvartarts tt»reof 
I Synthesis of Primers 

* vE^SZ M^^T^r^^ MD03 "* MD06 " rcs ^- 
y-CTCAAGCTTCATCATCCATATA-y (MD03) 
5 r -m<5QATQCTATGGGAQfTQG-3' (MD06) 

Those primers war* selected from the polymerase gene of tho tepadnaviruses. * 
40 IL Amplification Reaction 

« «£X$$£SS SSS? t^r^rT^ " * ^ «• ^ * cyd-. 

Hi. Synthesis end PtwsphorytatJon of Probe 

A labeled DMA probe, MD09. of mo sequence: 
f^GGCXyrCAt3TCC«mTCTOT 

* /^Scates tha label, ww synthesized according to the procodores described In Examni* 1 c^otr^i 
Tr» probe was labeled as described In Example 1. Section fil^^ aescnoea in Example 1, Section L 

IV. r^m!lzat)on/l^Bst»n wfth Probo 

V. Results 

, J?f ^toradiogram shows that sfgnaia are generated using the Dtirnere hamih » «*m^^i *~ 

Which wa* deposited with the ATCC^^?1^^M^ ^T^^^JV" T£? 
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^ i^^TJ^^^Z th8 aMe>ap « of the hspadnavlms 
me following deposit was made on the date given: 



^l£L Deposit Date - 

M13_6AG ' January 8, 1986 



ATCC No. 
40,218 

Treaty). This asst^rnaintanance 3KS tSSTtoSt^! EL"? ? •^* fcn> »*«P« 
made available by ATCC under thTterrte of tt^^t^f ^ m ?*Sf ^P 05 ^ ™* orsantem wflibe 
applicants and ATCC. which SJS S^TLd tSSI^^^^i^ to *" between 
the publto upon Issuance of SKrStSS^^ 6 * tha to 

patent application, whichever onm tat ^ P° bDc °* U.S. or foreign 

assignee of the present application aore^Sf L^ S 1 1!^ 1 P 3 *^ reference to 886 OG 638). The 
when cumvared ^dT *K^t^!k 3h£ p^S^^S^^ * *«*>52 
the same euttwe. AvaRabflitv of tfm rfi"^^ ^.i u ^opiacea on notification wfth a viable specimen of 

invention h ccrrtraven^if 21^ COn3tn * d 88 a lteensa to SS, the 

patent tews. ngno grated under tfu authority of any government In accordance with to 



Claims 



which nucleic acW ^i»nc8^sr«^^^^^w i pTOf,C te ^ nudeic **te In said vims and 
the nudeic a3d sequenS tos^ertffiS^^? °^* 1Ucleol * e P*™* *°r each stand of 

product of ^prtn^l^S^^^^^^^^ acid sequence an extension 
nucleic add sequence bdnTdetected ^. C ° mplementary to eacn strand of the 

from one p*3SZ EStori?!^ * at *» eXtens,on P^Ct synthesized 
the extension pr^ of tr^r^T °° rap,emenl - *™ as a template for synthesis of 

P^^t^^^^ such that a primer erfensfcn 

(d) detamiinlng if the sequence to be detected !s present In th* « mn i* 

nuSte^SSSf * «-P W • ■«-* capable^ hW^ w» the ampOned 
whether tne probe has hybridized to an ampBfed sequence In the nudeic acid 
thev^^s^* 9 * «■» 1 * » wherein * step (a) the sample b treated without first 
hepeiu^cSp^.^ - * **» " the virus constitutes AIDS viruses 

poJymeraso U reverse transcriDtas* ™ar>T»^^K ♦ ^Wterase I, Klenow fragment of E. coli dma 
^™^at^^ tempore su^L^ 

reaction during steps (a) and (c). ' 7 t° form said extension products at the temperature of 

9- A process accordina to cWi 2 

(1 . din itinn ih^K,*^ ^wnefe,,. Stop ™ comprises me stops of* 
PJ oig sting the hybridized mixture from steD fd) with * r*JZZ 

p l °' w,m 3 restriction enzyme recognizing a srte 
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v«th$i» the sequences n the probe; and 

'^**^^ ther restriction digest contains a restriction fragment correlated with the 
presence of the virus sequence to be detected. 1 ™ 

, Jr^f^! 5 acco "* n 3 tD » wherein the virus constitutes the AID3 viruses and steps { t) and f 2) 
SlV^? 'f"*™* one or more nuctefe acids with a sequence of the AJDSttS orame 
HKHF"" C ° ntrC,W?tiChd0e3 ** nucteJc ■* « with a sequence fr^^ 

It. A process according todalmS wherein step comprises the steps of- 

(1) spotting the product of step (c) on a membrane: and 

(2) adding the probe to the spotted membrane. 

1Z A process according to claim 2 Miareb step (1) comprises the steps of: 
(1 1 spotting the probeon a membrane: and 
^ (2) adding the product of step (cj to the qjotted'membrane. 

ft^^K!^ 0 ™? 181 ^ 21 * nucWc ^ sequence which Is substantially conserved 

among tr« i^ates of a wus and specific to the nucleic acid in a virus produced £ ananuany coftS€,Ved 

,J.„Jf e ? fin L <l Sam ? te eo / ,teWn 9 said nucleic acid sequence In unamdfffed form tooether or 
rwcteosldB triphosphates, and an agent for polymerization, under hybridizing icoreir^lt^ *a» 

v^Bsubster^ complementary to each strand of the nudaJc acid sewenca bging *Z*ed^r 
inon.tored, such that the extension product synthesized from one primer!when» ^LoeSSf^ 

JH^^^ 22**? 01 ^ (b > ^ oOgonudeotkfe primers such that a primer extension 

hepai^Sus^ aCC ° fdin9 * ^ 13 Mid A.DS viruses or the 

JLt^ll^^ " monitorin S for the present or absence of a nucleic acid sequence which b 

wo^ suchthatan extern ?od^^ 
c^^canserv.asatemp^^ 

£ A £*»»^toeJaimlSwherelnsa)dv^ 

IB. A Idt according to any one of dahns 15-17 wherein the virus St^SK^ '™h ^ 
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